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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

THE MAILING DATE OF THIS COMMUNICATION. - ^ ' 

' Si^<l.y"/R^°MXTul^'^^^^^^^ I" no event, however, may a reply be timely filed . 
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Status 

1)13 Responsive to communication(s) filed on 11 March 2004 . 
2a)n This action is FINAL. 2b)|SI This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11 453 O G 213 
Disposition of Claims ' ' ' 

4) S Claim(s) 1-40 is/are pending in the application. 

4a) Of the above.claim(s) is/are withdrawn from consideration. 

5) 13 Claim(s)6ill is/are allowed. 

6) S Claim(s) 1-5 and 12-40 is/are rftjerfPri 
?)□ Claim(s). ^ is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

1 0)D The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)^ approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

1 2) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 Certified copies of the priority documents have been received. 
2.n Certified copies of the priority documents have been received in Application No. 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 1 7.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

■ 14)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application), 
a) □ The translation of the foreign language provisional application has been received. 
15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 
Allowable Subject Matter 

1 . The indicated allowability of claims 1 -5. 7, 1 3 and 1 5-1 6 are withdrawn in view of 
the newly discovered reference(s). The rejections based on the newly cited 
reference(s) follow. 

Response to Arguments 

2. Applicant's arguments with respect to claims 6,8-12,14 and 1 7-1 9 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Objections 

3. Claims 32-39 are objected to because of the following informalities: 
Claims 32-39, line 1, "claim 32 It is suggestion to change to - - claim 31 - -. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

h^InnrrSOf'fK If ^i'^ll'? ^^l^" application for patent, published under section 122(b). 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
!Sh ?n / ^S'^? ?'.Pu'^"'' ^'^'^^P* ^" international application filed under the treaty 
S in tio M f !] !^^^ ^^^"^r® ^^^^^ P"^°««« °f subsection of an application 
filed in the United States only if the international application designated the United States and 

was published under Article 21(2) of such treaty in the English language. 

5. Claims 12, 13. 15, 17. 25, 27, 29 and 31 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Farooq et al. (US 6,339,527). 
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Regarding claim 12, Farooq et al. disclose a capacitor structure (figures 1-2) 
comprising: 

a base layer/substrate (10); 

a bottom electrode (14) formed over the base layer; 

a first nucleation layer (1 8) consisting essentially of a metal formed over 

the bottom electrode; 

a BST film (20) formed over the first nucleation layer, (the barium 
strontium titanate or BST is an crystal); and 
a top electrode (26) fomied over the BST film. 
Regarding claim 13, Farooq et al. disclose the first nucleation layer is a material . 
selected from the group consisting of Ti (column 2, line 14). 

Regarding claim 1 5, Farooq et al. further disclose a second nucleation layer (12) 
between the base layer (1 0) and the bottom electrode (1 4). 

Regarding claim 17, Farooq et al. disclose the base layer/substrate comprises 
polysilicon/glass ceramic substrate (column 1 , line 67). 

Regarding claim 25, Farooq et al. disclose a capacitor stmcture (figures 1-2) 
comprising: 

a base layer/substrate (10); 

a bottom electrode (14) fonned over the base layer; 

a first nucleation layer (1 8) made of a metal formed over the bottom 

electrode, the first nucleation layer being a material selected from the 

group consisting of Ti (column 2, line 14); 
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a BST film (20) formed over the first nucleation layer (the barium 
strontium titanate or BST is an crystal); and 
a top electrode (26) formed over the BST film. 
Regarding claim 27. Farooq et al. further disclose a second nucleation layer (12) 
between the base layer and the bottom electrode. 

Regarding claim 29. Farooq et al. disclose the base layer comprises 
polysilicon/glass ceramic (column 1. line 67). 

Regarding claim 31. Farooq et al. disclose a capacitor structure (figures 1-2) 
comprising: 

a base layer/substrate (10); 

a bottom electrode (14) formed over the base layer; 

a first nucleation layer (18) made of a metal formed over the bottom 

electrode; 

a second nucleation layer (12) between the base layer and the bottom 
electrode; 

a BST film (20) formed over the first nucleation layer (the barium 
strontium titanate or BST is an crystal); and 

a top electrode (26) formed over the BST film. 

Claim Rejections • 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject better sought tTbe patented and 
the pnor art are such that the subject matter as a whole would hate been obvious at tti^tim^^^^^^^^^ 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

i! 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a). the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1-3, 14. 26 and 36-38 are rejected Under 35 U.S.C. 103(a) as being 
unpatentable over Farooq et al. (US 6,339.527) in view of Baum et al. (US 5.91 9,522). 

Regarding claim 1, Farooq et al. disclose a capacitor structure (figures 1-2) 
comprising: 

a base layer/substrate (10); 
a bottom electrode (1 4) formed over the base layer; 
a BST film (20) formed over the bottom electrode (the barium strontium 
titanate or BST is an crystal); and 
a top electrode (26) formed over the BST film. 
Farooq et al. is silent on the atomic percent titanium in the BST film. 
Baum et al. teach the use of an atomic percent of 51 % titanium Jn BST films in 
order to obtain a good dielectric constant and acceptable current leakage values 
(column 15, lines 16-37). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the deposition process and the 51 % atomic weight titanium 
as taught by Baun et al. in the BST film of Farooq et al. in order to maintain a high 
degree performance for Farooq et al's capacitor. 

Regarding claim 2, note that the teaching of Baum et al. falls within the claimed 

range. 

Regarding claim 3, Farooq et al. disclose the base layer comprising 
polysilicon/glass ceramic substrate (column 1 , line 67). 

Regarding claim 14, Farooq et al. disclose all the claimed limitations discussed 
above with respect to claim 12, except for the BST film comprises about 52-53 atomic 
percent titanium. 

Baum et al. teach BST film comprise 51 % atomic percent titanium (column 1 5, 
lines 16-37, which is within the claimed range). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the deposition process and the 50 and 53% atomic weight 
titanium as taught by Baun et al. in the BST film of Farooq et al. in order to maintain a 
high degree performance for Farooq et al's capacitor. 

Regarding claim 26, Farooq et al. disclose all the claimed limitations discussed 
above with respect to claim 25. Farooq et al. is silent on the atomic percent titanium in 
the BST film. 
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Baum et al. teach the use of an atomic percent of 51 % titanium in BST films in 
order to obtain a good dielectric constant and acceptable current leakage values 
(column 15, lines 16-37). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the deposition process and the 51% atomic weight titanium 
as taught by Baun et al. in the BST film of Farooq et al. in order to maintain a high 
degree performance for Farooq et al's capacitor. 

Regarding claim 36, Farooq et al. disclose a capacitor structure (figures 1-2) 
comprising: 

a base layer/substrate (10); 
a bottom electrode (14) formed over the base layer; 
a BST film (20) formed over the bottom electrode (the barium strontium 
titanate or BST is an crystal); and 
a top electrode (26) formed over the BST film. 
Farooq et al. is silent on the atomic percent titanium in the BST film. 
Baum et al. teach the use of an atomic percent of 51% titanium in BST films in 
order to obtain a good dielectric constant and acceptable cun-ent leakage values 
(column 15, lines 16-37). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the deposition process and the 51% atomic weight titanium 
as taught by Baun et al. in the BST film of Farooq et al. in order to maintain a high 
degree performance for Farooq et al's capacitor. 
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Regarding claim 37, note that the teaching of Baum et al. falls within the claimed 

range. 

Regarding claim 38. Farooq et al. disclose the base layer comprising 
polysilicon/glass ceramic substrate (column 1 , line 67). 

8. Claims 4-5 and 39-40 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Farooq et al. (US 6.339.527) in view of Baum et al. (US 5.919.622) as applied to 
claims 1 and 36 above, and further in view of Azuma (US 5,822,175). 

Regarding claims 4 & 5, Farooq et al. modified as taught by Baum et al. has all. 
the claimed limitations except for the bottom electrode (claim 4) or the top electrode 
(claim 5) being selected from the group of materials consisting of R, Ru, Ir, IrOx, RuOx, 
Pt-Rh, Mo, and Pd. 

Azuma teaches an electrode being selected from a group of materials including 
Platinum due to their superior conductivity (see column 4. lines 23-61 ). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use Platinum in either the bottom electrode or the top electrode 
of Farooq et al. in order to increase their conductivity in view of the teaching of Azuma. 

Regarding claims 39 & 40, Farooq et al. modified as taught by Baum et al. has all 
the claimed limitations except for the bottom electrode (claim 4) or the top electrode 
(claim 5) being selected from the group of materials consisting of Pt, Ru. Ir. IrOx. RuOx, 
Pt-Rh, Mo, and Pd. 

Azuma teaches an electrode being selected from a group of materials including 
Platinum due to their superior conductivity (see column 4, lines 23-61 ). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use Platinum In either the bottom electrode or the top electrode 
of Farooq et al. in order to increase their conductivity In view of the teaching of Azuma. 
9. Claims 1 6. 20-22, 28 and 32-33 rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Farooq et al. (US 6.339,527) in view of Fujji et al. (US 5,406,445). 

Regarding claim 16, Farooq et al. disclose all the claimed limitations discussed 
above with respect to claims 12 & 15, except for the second nucleation layer is made of 
NiO. 

Fujii et al. teach a first NiO (column 4, lines 57-58). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the NIO of Fujii substituted into Farooq in order to provide 
good conductivity for the capacitor. 

Regarding claim 20. Farooq et al. disclose a capacitor figures 1-2 Comprising: 
a base layer/substrate (10); 

a first nucleation layer (12) fonned over the base layer; 

a bottom electrode (14) formed over the nucleation layer; 

a second nucleation layer/barrier layer (1 8) fonned over the bottom 

electrode; 

- . a BST film (20) fomied over the second nucleation layer (the barium 

strontium titanate or BST is an crystal); and 

a top electrode (26) formed over the BST film. 
Farooq et al. lack the first nucleation layer made of NiO. 
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Fujii et al. teach a first NiO (column 4, lines 57-58). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the NiO of Fujii substituted into Farboq in order to provide 
good conductivity for the capacitor. 

Regarding claim 2t, the teaching of Fujii et al. further teach the bottom electrode 
being made of Platinum (column 4, lines 56-57). 

Regarding claim 22. Farooq et al. disclose the second nucleatlon layer being 
made of a material selected from a group including platinum (column 2, line 14). 

Regarding claim 28, Farooq et al. disclose all the claimed limitations discussed: 
above with respect to claims 25 & 27, except for the second nucleatlon layer is made of 
NiO. 

Fujii et al. teach a first NiO (column 4, lines 57-58). 

It would have been obvious to one having ordinary skill in the art at the time the?, 
invention was made to use the NiO of Fujii substituted into Farooq in order to provide 
good conductivity for the capacitor. 

Regarding claim 32, Farooq et al. disclose all the claimed limitations discussed 
above with respect to claim 31 , except for the second nucleation layer is made of NiO. 

Fujii et al. teach a first NiO (column 4, lines 57-58). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the NiO of Fujii substituted into Farooq in order to provide 
good conductivity for the capacitor. 
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Regarding claim 33, Farooq et al. disclose the first nucleation layer is a material 
selected from the group consisting of Ti (column 2, line 14). 
1 0. Claims 24 and 34 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farooq et al. (US 6.339,527) in view of Fujji et al. (US 5,406.445) as applied in claims 
20 and 32 above, and further in view of Baum et al. (US 5,919,522). 

Regarding claim 24, the teaching of Farooq et al. in view of Fujji includes all the 
claimed limitations discussed above with respect to claim 20. Farooq et al. is silent on 
the atomic percent titanium in the BST film. 

Baum et al. teach the use of an atomic percent of 51 % titanium in BST films in 
order to obtain a good dielectric constant and acceptable current leakage values 
(column 15, lines 16-37). ' 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the deposition process and the 51 % atomic weight titanium- 
as taught by Baun et al. in the BST film of Farooq et al. in view of Fujii in order to 
maintain a high degree perfomiance for Farooq et al's capacitor. 

Regarding claim 34, the teaching of Farooq et al. in view of Fujii includes all the 
claimed limitations discussed above with respect to claim 32. Farooq et al. is silent on 
the atomic percent titanium in the BST film. 

Baum .et al. teach the use of an atomic percent of 51% titanium in BST films in 
order to obtain a good dielectric constant and acceptable cun-ent leakage values 
(column 15, lines 16-37). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the deposition process and the 51% atomic weight titanium 
as taught by Baun et al. in the BST film of Farooq et al. In view of Fujii in order to 
maintain a high degree performance for Farooq et al's capacitor. 
1 1 . Claim 35 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Farooq 
et al. (US 6,339,527) in view of Fujji et al. (US 5,406.445) as applied in claim 32 above, 
and further in view of Azuma (US 5,822.175). 

Regarding claim 35, Farooq et al. disclose all the claimed limitations with respect 
to claim 31 , except for the bottom electrode and the top electrode being selected from, 
the group of materials consisting of Pt. Ru. Ir, IrOx, RuOx. Pt-Rh. Mo. and Pd. 

Azuma teaches an electrode being selected from a group of materials including 
Platinum due to their superior conductivity (see column 4. lines 23-61 ). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use Platinum in either the bottom electrode or the top electrode 
of Farooq et al. in order to increase their conductivity in view of the teaching of Azuma. 
12. Claims 18-19, 23 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Farooq et al. (US 6,339,527) in view of Azuma (US 5,822,1 75). 

Regarding claims 1 8 & 1 9, Farooq et al. disclose all the claimed limitations 
except for the bottom electrode (claim 18) or the top electrode (claim 19) being selected 
from the group of materials consisting of R. Ru. Ir, IrOx, RuOx. Pt-Rh. Mo. and Pd. 

Azuma teaches an electrode being selected from a group of materials including 
Platinum due to their superior conductivity (see column 4, lines 23-61 ). 



Application/Control Number: 10/614,418 Paget 
Art Unit: 2831 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use Platinum in either the bottom electrode or the top electrode 
of Farooq et al. in order to increase their conductivity in view of the teaching of Azuma. 

Regarding claim 23, Farooq et al. disclose all the claimed limitations with respect 
to claim 20, except for the bottom electrode and the top electrode being selected from 
the group of materials consisting of Pt, Ru, Ir, IrOx, RuOx. Pt-Rh, Mo, and Pd. 

Azuma teaches an electrode being selected from a group of materials including 
Platinum due to their superior conductivity (see column 4, lines 23-61 ). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use Platinum in either the bottom electrode or the top electrode 
of Farooq et al. in order to increase their conductivity in view of the teaching of Azuma. 

Regarding claim 30, Farooq et al. disclose all the claimed limitations with respect 
to claim 25, except for the bottom electrode and the top electrode being selected from, 
the group of materials consisting of Pt, Ru, Ir, IrOx, RuOx, Pt-Rh. Mo, and Pd. 

Azuma teaches an electrode being selected from a group of materials including 
Platinum due to their superior conductivity (see column 4, lines 23-61). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use Platinum in either the bottom electrode or the top electrode 
of Farooq et al. in order to increase their conductivity in view of the teaching of Azuma. 

Allowable Subject Matter 
1 1 . Claims 6-1 1 are allowed. 

The following is an examiner's statement of reasons for allowance: 
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With respect to claims 6-1 1 , the prior art alone or in combination does not teach 
the limitation of a first nucleation layer fomned over the base layer and selected to 
induce a substantially unifomi crystal orientation in subsequent layers formed thereon. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nguyen T Ha whose telephone number is 571 -272- 
1 974. The examiner can normally be reached on Monday-Friday from 8:30AM to 
6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Dean Reichard can be reached on 571-272-2800 ext. 31. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Nguyen T. Ha 
May 4, 2004 
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